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© A remote control system for controlling a television receiver. 



© A remote control system for controlling a televi- 
sion receiver or the like, which has an operating 
portion including a diaphragm and at least two light 
receiving elements. In the remote control system, 
light issued from an external light source is received 
by the light receiving elements through the dia- 
phragm. Further, the direction in which the operating 
portion is oriented is detected on the basis of light 
receiving signals outputted by each of the light re- 
ceiving elements. Furthermore, in a unit such as a 
television receiver to be controlled, a cursor is dis- 



played at a position toward which the operating 
portion is turned on the screen of the unit Then, th 
cursor is moved on the screen in response to 
change in the direction in which the operating por- 
tion is oriented. Subsequently, a desired operation is 
performed by depressing a switch of the operating 
portion when the cursor is superposed on an indica- 
tion of the desired operation in a menu displayed on 
the screen. Thereby, the remote control system can 
be very easy to manipulate. 
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BACKGROUND OF THE INVENTION 

1 . Field of The Invention 

This invention relates to a remote control sys- 
tem for controlling a television receiver or the like. 

2. Description of The Prior Art 

In recent years, there has been a trend toward 
large television receivers. Moreover, projection tele- 
vision receivers each of which meets a demand for 
a very large screen and has equipment provided 
on the ceiling of a room for projecting an image on 
a screen mounted on a wall thereof instead of a 
cathode ray tube (CRT) have been coming into 
wide use. 

When using the projection television receivers, 
it is necessary for showing a motion picture to 
shade a room similarly as in case of showing a 
picture at a movie theater (Le., a cinema house). 
However, when a room is darkened, characters 
printed on a remote control system which are nec- 
essary for manipulating the remote control system 
becomes hard to read and as a result the remote 
control system becomes difficult to manipulate. 

As a countermeasure for this, a system in 
which an illuminator is incorporated into a conven- 
tional remote control device is employed. However, 
when using this system, it is necessary for a viewer 
to alternately view an image projected on the 
screen in front and the keyboard of the remote 
control device on hand in every manipulation of the 
remote control device. Thus, in case of the conven- 
tional system, a viewer needs to frequently move 
his eyes between the screen and the remote con- 
trol device. Additionally, the characters printed on 
the keyboard of the remote control device are too 
small and therefore are hard to read. Therefore the 
conventional remote control system has a 
drawback that the remote control device is hard to 
manipulate. 

Furthermore, similarly as in cases of using the 
projection television receivers, when using direct 
view receivers each of which employs an ordinary 
CRT, a conventional remote control system for 
controlling each of the direct view receivers has a 
similar drawback arising from the fact that the 
remote control device should be manipulated by 
alternately viewing an image shown on the screen 
thereof and characters printed on the remote con- 
trol device. 

The present invention is accomplished to elimi- 
nate the above described drawbacks of the con- 
ventional remote control system. 

It is accordingly an object of the present inven- 
tion to provide a remote control system which is 
easi r to use in comparison with the conventional 



remote control system. 

SUMMARY OF THE INVENTION 

s To achieve the foregoing object and in accor- 

dance with a first aspect of the present invention, 
there is provided a remote control system having a 
remote control device which comprises a dia- 
phragm for limiting the cross section of a beam of 
to light incident thereon to a small area, at least two 
light receiving elements, which are arranged such 
that an area, on which the incident light impinges, 
of each of the light receiving elements changes 
depending on an angle of incidence of the incident 
75 light, for receiving the incident light passing 
through the diaphragm, a switching circuit for se- 
lectively inputting outputs of necessary ones of the 
light receiving elements, an intensity-of-received- 
light detecting portion for detecting the intensity of 
20 light received by each of the light receiving ele- 
ments from outputs of the switching circuit and a 
calculating portion for calculating a ratio of the 
intensity of light received by one of each pair of 
the light receiving elements to that of light by the 
25 other light receiving element from the intensities of 
light detected by the intensity-of-received-light de- 
tecting portion. 

Thus, in the remote control device of this re- 
mote control system, light coming from an external 
30 light source is received by at least two light receiv- 
ing elements through the diaphragm. Then, re- 
ceived light signals emitted by the respective light 
receiving elements are selected by the switching 
circuit and sre serially detected by the intensity-of- 
35 light detecting means. Further, the intensity of light 
received by each of the light receiving elements is 
measured by the intensity-of-iight detecting means. 
Subsequently, a ratio of the intensity of light re- 
ceived by one of each pair of the light receiving 
40 elements to that of light received by the other of 
each pair thereof is calculated by the calculating 
means in order to indirectly detect the direction of 
an operating portion of the remote control device 
toward the light source. Thereby, the direction of 
45 the operating portion toward the light source is 
changed within a predetermined range of an angle. 
Further, by turning the operating portion toward a 
specific direction, a corresponding specific function 
or operation is indicated. 
50 Further, in accordance with a second aspect of 

the present invention, there is provided a remote 
control system of which the construction is similar 
to that of the remote control system of the first 
aspect of the present invention except that a lens is 
55 provided instead of the diaphragm. . 

Moreover, in accordance with preferred em- 
bodiments of the present invention, ther is pro- 
vided a remote control system including the com- 
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posing elements of the remote control system ac- 
cording to the first or second aspect of the present 
invention, wherein the remote control device further 
comprises a remote-control-code generating means 
for generating a remote control code corresponding s 
to output data of the calculating means and for 
outputting a signal representing the generated re- 
mote code and a first light emitting element for 
emitting light representing the signal representing 
the remote control code generated by the remote- 10 
control-code generating means, wherein the unit 
comprises a remote-control-code receiving element 
for receiving the light emitted from said first light 
emitting element of the remote control device, a 
remote-control-code interpreting and discriminating is 
portion for interpreting and discriminating the re- 
mote control code indicated by the signal repre- 
sented by the light received by the remote-control- 
code receiving element, a second light emitting 
element for emitting light representing a response 20 
signal to at least two of the light emitting elements 
of the remote control device and a light modulating 
means for driving the second light emitting element 
in such a manner to modulate the intensity of light 
emitted from the second light emitting element. 25 

Thus, the light emitting element is provided in 
the unft such as a television receiver to be con- 
trolled. The operating portion of the remote control 
device is turned toward the unit to be controlled. 
Then, the operating portion is shifted around a line 30 
drawn from the operating portion to the center of 
the screen of the unit to be controlled within a 
small range of an angle with respect to the center 
of the screen of the unit to be controlled. There- 
after, light is emitted from the light emitting eie- 35 
ment of the unit to be controlled. Then, similarly as 
in case of the remote control system of the first 
aspect of the present invention, the direction of the 
operating portion toward the light source is de- 
tected by regarding the light emitted from the light 40 
emitting element of the unit as light from the exter- 
nal light source. Subsequently, data indicating the 
detected direction is converted by the remote- 
control-code generating means into a remote con- 
trol code. Further, a light signal representing the 45 
remote control code is transmitted by the light 
emitting element of the remote control device. The 
thus transmitted light signal is received by the 
remote-control-code receiving element provided in 
the unit to be controlled. Then, information repre- so 
sented by the received signal is interpreted by the 
remote-control-code interpreting and discriminating 
portion. Thereby, the direction in which the operat- 
ing portion is oriented can be found by the unit to 
be controlled. Consequently, the representation of 55 
a specific operation displayed on the screen of the 
unit can be indicated by turning the operating por- 
tion toward the unit in a corresponding specific 



direction within a predetermined range of an angle 
with respect to the line drawn from center of the 
screen of the unit to an initial position of the 
operating portion of the remote control device. 

Furthermore, in accordance with a third aspect 
of the present invention, there is provided a remote 
control system having a remote control device and 
a unit to be controlled by the remote control de- 
vice, wherein the remote control device comprises 
a diaphragm means for limiting the cross section of 
a beam of light incident thereon to a small area, a 
first light receiving means for receiving the incident 
light passing through the diaphragm means, the 
first light receiving means being arranged such that 
an area, on which the incident light impinges, of 
the first light receiving means changes depending 
on an angle of incidence of the incident light, an 
intensity-of-received-light detecting means for de- 
tecting the intensity of light received by the first 
light receiving means, a position-information gen- 
erating means for generating position information 
indicating what position of the unit the remote 
control device is turned toward from the intensities 
of light detected by the intensity-of-received-light 
detecting means, a remote-control-code generating 
means for generating a remote control code cor- 
responding to output data of the position-informa- 
tion generating means and for outputting a signal 
representing the generated remote code and a first 
light emitting element for emitting light represent- 
ing the signal representing the remote control cod 
generated by the remote-control-code generating 
means, wherein the unit comprises a second light 
receiving element for receiving the light emitted 
from the first light emitting element of the remot 
control device and a remote-controi-code interpret- 
ing and discriminating means for interpreting and 
discriminating the remote control code indicated by 
the signal represented by the light received by the 
second light receiving element. 

Further, in accordance with a fourth aspect of 
the present invention, there is provided a remote 
control system of which the construction is similar 
to that of the remote control system of the third 
aspect of the present invention except that a lens 
means is provided instead of the diaphragm 
means. 

Moreover, in accordance with preferred em- 
bodiments, there is provided a remote control sys- 
tem including the composing elements of the re- 
mote control system according to the third or fourth 
aspect of the present invention, wherein the first 
light receiving means comprises at least two light 
rec iving elements arranged such that an area, on 
which the incident light impinges, of each of the 
light receiving elements changes depending on an 
angle of incidence of the incident light. 

As described above, in case of the remote 
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control system of the present invention, a cursor is 
first displayed on the screen of the unit such as a 
television receiver in the direction in which an 
operating portion of the remote control device is 
oriented. Then, the cursor can be moved on the 5 
screen by shifting the operating portion of the 
remote control device. Subsequently, a desired op- 
eration is selected and performed by depressing a 
switch provided on the operating portion when the 
cursor is superposed on the indication of the de- io 
sired operation on the menu. Thereby, the remote 
control device of the present invention can be 
manipulated without seeing the keyboard of the 
remote control device. Thus, the movement of a 
viewer's eyes at the time of manipulating the re- is 
mote control device can be decreased. Conse- 
quently, the remote control device can be very 
easy to manipulate. Moreover, the operability of the 
remote control device in the dark can be improved. 
Thus, the remote control system of the present 20 
invention is very advantageous to practical use. 

Furthermore, in accordance with a fifth aspect 
of the present invention, there is provided a meth- 
od of performing remote control of a unit by man- 
ipulating a remote control device, comprising the 25 
steps of turning the light emitting element of the 
remote control device toward the screen of the unit, 
transmitting a first light signal indicating the start of 
a remote control operation from a first light emitting 
element of the remote control device to the unit 3<? 
displaying a menu of items of operations on the 
screen of the unit, transmitting a response light 
signal from the second light emitting element of the 
unit to the remote control device, generating a 
control code corresponding to a position on which 35 
the light emitted from the first light emitting ele- 
ment of the remote control device currently im- 
pinges, on the screen, based on the intensities of 
light respectively received by light receiving ele- 
ments of the remote control device, transmitting a 40 
second light signal representing the generated 
code from the first light emitting element of the 
remote control device to the unit, displaying a 
cursor at the position corresponding to the control 
code represented by the second light signal on the 45 
screen of the unit, shifting the remote control de- 
vice and repeating the process of from the step of 
transmitting a response light signal to the step of 
displaying the cursor on the screen of said unit If 
the cursor is not displayed in a region correspond- 50 
ing to the indication of a desired item of operations 
on the screen of the unit and transmitting the first 
light signal from the first light emitting element of 
the remote control d vice to the unit so as to 
perform an operation of the desired item if the ss 
cursor is displayed in the region corresponding to 
the indication of the desired Item of operations on 
the screen of the unit. 



BRIEF DESCRIPTION OF THE DRAWINGS 

Other features, objects and advantages of the 
present invention will become apparent from the 
following description of a preferred embodiment 
with reference to the drawings in which like refer- 
ence characters designate like or corresponding 
parts throughout several views, and in which: 

FIG. 1 is a schematic block diagram for illustrat- 
ing the construction of a remote control device 
embodying the present invention; 
FIG. 2 is a schematic block diagram for illustrat- 
ing the construction of a primary part of the 
remote control device of FIG. 1; 
FIG. 3(A) is a diagram for illustrating an image 
displayed on the screen of a television receiver 
to be controlled by the remote control device of 
FIG. 1; 

FIG. 3(B) is a diagram for illustrating an opera- 
tion menu and a cursor displayed on the screen 
of the television receiver of FIG. 3(A); 
FIG. 4 is a flowchart of a program for performing 
an operation of an operating portion of the re- 
mote control device of FIG. 1 ; and 
FIG. 5 is a flowchart of a program for performing 
an operation of the television receiver of FIG. 3- 
(A). 

DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENT 

Hereinafter, a preferred embodiment of the 
present invention will be described in detail by 
referring to the accompanying drawings. 

Referring first to FIG. 1, there is shown the 
construction of the embodiment of the present in- 
vention. In this figure, reference numeral 1 des- 
ignates an infrared light emitting diode (LED); and 
2 a light modulating means for driving the LED 1 
by applying an amplitude modulation signal having 
a frequency of 445 kHz thereto. These devices, 
together with a light receiving element 10, a remote 
control code interpreting means 11 and a control 
means 12 which will be described later, are pro- 
vided in a unit to be controlled (e.g. , a television 
receiver). 

Further, a portion composed of elements from 
a diaphragm or stop 3 to a light emitting element 9 
is provided in an operating part of a remote control 
device. Incidentally, the diaphragm 3 is constructed 
such that only a very-small-area portion 300 trans- 
mits light emitted from the LED 1. Reference nu- 
merals 4a to 4d denote light receiving elements 
which are positioned just posterior to th dia- 
phragm 3. As shown in FIG. 1. this embodiment 
employs a combination of the four light receiving 
elements the respective of which are arranged like 
a checker pattern and have large light-receiving- 
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areas. 

Referenc numeral 5 represents a switching 
circuit, to which output signals of the four light 
receiving elements are connected, for selecting 
one or more light receiving elements from the four 
elements 4a to 4d and sending light receiving 
signals outputted from the selected elements to the 
next stage; 6 an intensity-of-received-light deter- 
mining means (hereunder referred to simply as an 
intensity determining means) connected to outputs 
of the switching circuit 5 for quantitatively deter- 
mining the intensity of light received by the light 
receiving elements; 7 a processing means for pro- 
cessing outputs of the intensity determining means 
6; 8 a remote-control-code generating means 
(hereunder referred to simply as a code generating 
means) for generating a remote control code in 
accordance with results of operations performed by 
the processing means 7; 9 an infrared LED which 
is driven in accordance with outputs of the code 
generating means 8; 10 the light receiving element 
for receiving a light signal from the LED 9; 11 the 
remote control interpreting means for interpreting a 
remote control code represented by the signal re- 
ceived by the light emitting element 10; and 12 the 
control means for performing general control of the 
light modulating means 2 and the remote control 
code interpreting means 1 1 . 

Referring next to FIG. 2, there is shown a 
practical example of the circuit of a primary part of 
the embodiment of FIG. 1 . As is understood from a 
comparison of FIG. 2 with FIG. 1, the processing 
means 7 and the code generating means 8 are 
constructed by a microcomputer 22 and on the 
other hand the remote control interpreting means 
11 and the control means are constructed by a 
microcomputer 25. The microcomputers 22 and 25 
are one-chip micorcomputers each of which in- 
cludes a central processing unit (CPU), a read-only 
memory (ROM) and a random access memory 
(RAM) and an input-output (I/O) unit. Further, refer- 
ence numeral 26 denotes a CRT controller for 
showing characters on the screen of a CRT; 27 an 
RGB video input terminal from which an RGB sig- 
nal converted by a signal processing circuit (not 
shown) by using a composite video signal; and an 
RGB video output terminal from which a signal 
obtained by the CRT controller 27 by superposing 
another signal representing character or the like 
upon the RGB signal. 

In the circuit of the unit to be controlled, a 
frequency modulating device 24 drives the LED 1 
and sends a modulated light signal to the operating 
portion. Further, a signal issu d by th light emit- 
ting element 9 is received by the light receiving 
element 10 and a remote control mode repr sented 
by th received signal is read by the microcom- 
puter 25. These operations are controlled by the 



microcomputer 25 in accordance with a predeter- 
mined procedure. 

On the other hand, in the operating portion, the 
diaphragm 3 is positioned immediately prior to the 
5 light receiving element 4a to 4d. When the operat- 
ing portion into which the diaphragm 3 and the light 
receiving elements 4a to 4d are integrally incor- 
porated is placed face to face with the LED 1 at an 
initial position apart therefrom by several meters, 

10 light emitted from the LED 1 impinges on the 
central portion of a group of the light receiving 
elements 4a to 4d through the diaphragm 3. If the 
entire operating portion is then shifted upwardly 
and downwardly, and leftwardly and rightwardly 

rs within a range of from - 30 degrees or so to + 30 
degrees or so with respect to the direction from the 
LED 1 to the original position thereof, the relative 
direction in which light comes from the LED 1 to 
the operating portion changes. Thus, the position, 

20 on which light from the LED 1 impinges, moves on 
the surface of the light receiving elements 4a to 4d. 
This results in change of a ratio of the quantity of 
light received by each of the four light receiving 
elements 4a to 4d to that received by another on 

25 of the elements 4a to 4d. 

Subsequently, necessary one or more outputs 
of the light receiving elements 4a to 4d are se- 
lected by using the switching circuit 5. Thus, the 
light signals received by the light receiving ele- 

30 ments 4a to 4d of which the outputs are selected 
by the circuit 5 are serially converted into digital 
data by an analog-to-digital (A/D) converter 20. 
Incidentally, an automatic gain control circuit 19 is 
inserted prior to the A/D converter 20 in order to 

35 compensate change of the intensity of the received 
light, which is caused by change in distance be- 
tween the operating portion and the unit to be 
controlled. Then, the digital data sequentially being 
outputted by the A/D converter 20 and representing 

40 the intensity of the light received by each of the 
selected light receiving elements are read by the 
microcomputer 22. Based on the thus read digital 
data, a ratio of the intensity of light received by 
each of the four light receiving elements to that of 

46 light received by another one of the light receiving 
elements is calculated. Thereby, it can be found 
how many degrees the operating portion is ori- 
ented away from the direction of the original posi- 
tion thereof from the LED 1 within the range of 

so from - 30 degrees to + 30 degrees. Reference 
numeral 21 represents a switch, to which the 
microcomputer 22 is connected for determining 
whether or not th switch 21 is pressed down, for 
directing that a r mot control operation is started 

55 and for selecting an item of the remote control 
op ration. 

Information on the direction of th operating 
portion is generated by the microcomputer 22 as a 

5 
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remote control code. In response to a signal repre- 
senting the generated remote control code which is 
outputted by the microcomputer 22, a transistor 23 
drives the light emitting element 9 and causes an 
electric current flow therein, thereby performing a 
transmission of a signal representing the informa- 
tion on the direction of the operating portion 
(namely, the remote control code) by using light. 

The transmitted light representing the informa- 
tion on the direction of the operating portion is 
received by the light receiving element 10 provided 
in the unit to be controlled. Then, a signal output- 
ted from the light receiving element 10 is con- 
nected to the microcomputer 25 which interprets 
the transmitted remote control code, thereby find- 
ing the direction of the operating portion. The CRT 
controller 26 displays a menu which is a list of 
operation functions such as a picture quality regu- 
lation and a sound regulation on the screen of the 
television receiver as well as a cursor thereon 
based on the signal transmitted from the operating 
portion and representing the direction of the op- 
erating portion. 

Referring next to FIGS. 3(A) and 3(B), there are 
respectively shown an example of an image prac- 
tically displayed on the screen of the television 
receiver and another example of an image dis- 
played thereon when the direction of the operating 
portion is changed. FIG. 3(A) illustrates an image 
displayed on the screen of the television receiver 
corresponding to the unit to be controlled. First, by 
first depressing the switch 21 of the operating 
portion, an operation menu of FIG. 3(A) is dis- 
played by being superposed on an ordinary pic- 
ture. When the direction of the operating portion is 
changed, the information on the direction of the 
operating portion to be transmitted to the unit to be 
controlled is also changed. At that time, the opera- 
tion menu as well as a cursor is displayed on the 
screen as illustrated in FIG. 3(B). When the trans- 
mitted signal representing the direction of the op- 
erating portion varies, the position of the cursor is 
changed such that the cursor is always displayed 
at a position, which is placed in the direction of the 
operating portion, on the screen. Thereby, a viewer 
manipulating the operating portion can feel that 
when the operating portion is appropriately shifted 
toward the screen of the television receiver, the 
cursor moves on the screen in response to the shift 
of the operating portion. Moreover, it can be re- 
alized that a function of selecting a desired item of 
an operation by depressing the switch 21 again 
with the cursor put on the indication of the desired 
item of an operation on the screen is added to the 
remote control device. 

Next, an operation of the remote control device 
constructed as described above will be described 
hereinbelow by referring to a flowchart of FIG. 4. 
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Referring now to FIG. 4, there is illustrated a 
flowchart of a program for performing an operation 
of the microcomputer 22 provided in the operation 
portion of the remote control device. 
5 When the operating portion is not used, a state 

of the switch 21 of the operating portion is detected 
in step 31 and the remote control device is placed 
in the wait state in this step until the switch 21 is 
depressed. 

10 When the switch 21 of the operating portion is 

pressed down, the program advances to step 32 
whereupon a remote control code indicating that 
the switch is depressed is transmitted once to the 
unit to be controlled. The unit to be controlled is 

rs adapted to transmit to the operating portion a se- 
quence of pulses for a predetermined time as a 
response signal. An operation of the unit to be 
controlled will be described detailedly later. The 
predetermined time is set to be equal to or longer 

20 than a time required for performing processings to 
be performed in steps 34 to 46 which will be 
described later. 

Next, in step 33, the operating portion of the 
remote control device waits for a response signal in 

25 order to determine whether or not the response 
signal is received within another predetermined pe- 
riod of time. In case where the operating portion 
cannot receive a response signal transmitted from 
the unit to be controlled within the predetermined 

30 period of time, the program returns to the step 31 
so that the remote control device fails into the wait 
state once more. This is accomplished to prevent 
consumption of a battery provided in the remote 
control device in a meaningless case, for instance, 

35 in case where the switch of the operating portion is 
depressed when the operating portion does not 
face the unit to be controlled. In contrast, in case 
where the operating portion receives a response 
signal transmitted from the unit to be controlled, 

40 the program advances to step 34. 

In step 34, first, the switching circuit 5 is set in 
such a manner that outputs of all of the light 
receiving elements 4a, 4b, 4c and 4d are con- 
nected to the A/D converter 20. Then, the remote 

45 control device is placed in the wait state for a while 
in step 35 until an operation of the automatic gain 
control circuit 19 becomes stable. Subsequently, in 
step 36, the intensity of light received by the light 
receiving elements is measured. Namely, output 

so data of the A/D converter 20 is read by the micro- 
computer 22 and is further held therein as data II. 

Next, in step 37, the switching circuit 5 is set in 
such a fashion that the outputs of all of the light 
receiving elements 4a, 4b, 4c and 4d are separated 

55 from the A/D converter 20. Then, in step 38, output 
data of the A/D converter 22 is read by the micro- 
computer 22 and is held therein as data i2 which 
indicates a quantity of noises generated in the 

6 
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automatic gain control circuit 19 when the gain of 
the operating portion is appropriately regulated for 
the measured intensity of light and is later used for 
performing an operation. 

Next, for the purpose of examining which of the 
light receiving elements 4a to 4d receives the light 
issued from the LED 1, the switching circuit 5 is set 
in step 39 in such a manner to connect only 
outputs of the light receiving elements 4a and 4c to 
the A/D converter 20 and subsequently the inten- 
sity of light is measured in step 40 similarly as in 
step 36. The result of the measurement is stored in 
the microcomputer 22 as data i3. 

Similarly, the switching circuit 5 is set in step 
41 in such a manner to connect only outputs of the 
light receiving elements 4a and 4d to the A/D 
converter 20 and subsequently the intensity of light 
is measured in step 42. The result of this measure- 
ment is stored in the microcomputer 22 as data i4. 

A deviation x of the direction of the operating 
operation in the x-direction is calculated in step 43 
by using the following equation from the data i1 to 
i4 measured as above described: 

x = (i3-i2) x 16 /(i1 -12) 



Next, a deviation y of the direction of the 
operating operation in the y-direction is similarly 
calculated in step 44 by using the following equa- 
tion: 

y = (i4^i2)x 16/(11 -12) 



Incidentally, with relation to each of the de- 
viations x and y, a part after the decimal point is 
discarded. By using the equations above de- 
scribed, the deviations in the x-direction and y- 
direction are represented by numbers of from 0 to 
15, respectively. Next, in step 45, it is determined 
which of 3 x 3 regions obtained by dividing each 
of height and width of the screen by 3 the operat- 
ing portion is turned toward. To this end, the pro- 
gram preliminarily contains a correspondence table 
indicating the corresponding relation between val- 
ues of the deviation x and three columns (namely, 
a left, center and right columns) each composed of 
three regions. In this embodiment, the correspond- 
ing relation therebetween is preliminarily deter- 
mined as follows: 

(1) If the value of the deviation x is in a closed 
interval of from 0 to 3, the operating portion is 
turned toward one of the r gions of the left 
column; 

(2) If the value of the deviation x is in a closed 
interval of from 4 to 11, the operating portion is 
turned toward one of the regions of the center 



column; and 

(3) if the value of the deviation x is in a closed 
interval of from 12 to 15, the operating portion is 
turned toward one of the regions of the right 
s column. 

Thus, be referring to this correspondence table, it 
is first judged from the value (0-15) of the 
deviation x which of the three columns on the 
screen of the television receiver the operating por- 
w tion is turned toward. Similarly, the program pre- 
liminarily contains a correspondence table indicat- 
ing the corresponding relation between values of 
the deviation y and three rows (namely, a top, 
center and bottom rows) each composed of three 
75 regions. Further, by referring to this table, it is then 
determined from the value (0 - 15) of the deviation 
y which of the three rows on the screen of th 
television receiver the operating portion is turned 
toward. 

20 Next, in step 46, it is judged again whether or 

not the switch 21 of the operating portion is de- 
pressed. Incidentally, in case where the switch is 
kept depressed since it is judged in step 31 that 
the switch is depressed, it is regarded in step 46 
25 that the switch is not depressed. Only in case 
where the switch is depressed again after the 
switch is turned off, it is regarded in step 46 that 
the switch is depressed. 

In case where the switch 21 is not depressed. 
30 the program advances to step 48. In this embodi- 
ment, a remote control code is preliminarily as- 
signed to each of the nine regions previously de- 
scribed. Namely, nine remote control codes re- 
spectively indicating the nine regions are prelimi- 
35 narily determined. In step 48, a remote control 
code indicating one of the regions is transmitted to 
the unit to be controlled. In contrast, in case where 
the switch is depressed, the program advances to 
step 47 whereupon a remote control code indicat- 
40 ing that the switch is depressed is transmitted once 
to the unit to be controlled. After transmitting this 
code, the program returns to step 33 whereupon 
the operating portion waits for a response signal 
transmitted in response to this code by the unit to 
45 be controlled. Thereafter, the above described op- 
erations to be performed in a loop comprised of 
steps 33 to 48 are repeatedly effected. 

Referring next to FIG. 5, there is illustrated a 
flowchart of a program for performing an operation 
so of the microcomputer 25 of the unit to be con- 
trolled. 

First, it is checked in step 61 whether or not a 
remote control code is pres ntly received. If no 
remot control cod is received, th program ad- 
55 vances to step 62 whereupon it is checked wh ther 
or not the menu is presently display d. If the menu 
is not displayed, it is regarded that the unit to be 
controlled is in an ordinary wait state. Further, the 
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program returns to step 61 and thus the unit to be 
controlled waits again for a reception of a remote 
control code. In contrast, if the menu is displayed, 
the program advances to step 63 whereupon the 
menu is erased from the screen. Then, the pro- 
gram returns to step 61 and the unit to be con- 
trolled falls into the wait state again. As long as the 
operating portion is turned toward the screen of the 
television receiver, the operating portion and the 
unit to be controlled keep performing the transmis- 
sion of the remote control codes and the response 
to the received remote control j:odes, respectively. 
Therefore, interruption of transmission of remote 
control codes can be regarded that the operating 
portion of the remote control device is not turned 
toward the unit to be controlled and that namely, a 
viewer stops controlling the unit to be controlled. 

In case where it is found in step 61 that a 
remote control code is received, the program ad- 
vances to step 64 whereupon the contents of the 
received remote control code are interpreted. Sub- 
sequently, in step 65, it is checked whether or not 
the received remote control code indicates one of 
the regions in which the cursor is displayed. If the 
received remote control code indicates one of the 
regions, the program advances to step 66 where- 
upon the menu is presently displayed. If not dis- 
played, the program returns to step 61 because 
information on the region in which the cursor is 
displayed is useless when the menu is not dis- 
played on the screen. In contrast, if the menu is 
displayed, a signal frequency-modulated by using 
a constant" frequency is first transmitted for a pre- 
determined time toward the operating portion in 
step 67. Then, the cursor is actually displayed in 
the region indicated by the received remote control 
code in step 68. Thereafter, the program returns to 
step 61 and the remote control device waits for the 
next remote control code. 

In case where it is found in step 65 that the 
received remote control code does not indicate the 
position at which the cursor is displayed, the pro- 
gram advances to step 69 whereupon it is checked 
whether or not the received remote control code is 
a code (hereunder referred to as a switch-depress- 
ing code) indicating that the switch is depressed. If 
the received remote control code is the switch- 
depressing code, the program advances to step 70 
whereupon the menu is presently displayed on the 
screen. If the menu is not displayed on the screen, 
the program advances to step 71. In case where 
the switch-depressing code is received when the 
menu is not displayed, an operation of displaying 
the menu is performed in response to this code. 
Thus, in step 71, the menu is displayed. Subse- 
quently, in step 72, a response signal is transmitted 
to the operating portion. Then, the program returns 
to step 61, so that the remote control device falls 



into the wait state. In case where the switch-de- 
pressing code is received when the menu is dis- 
played, this code means that a command indicated 
at the position at which the cursor is presently 
5 displayed in the menu is performed. In step 73, a 
response signal is transmitted to the operating por- 
tion. Then, a command indicated at the position at 
which the cursor is presently displayed in the 
menu is performed in step 74. Thereafter, the pro- 
w gram returns to step 61 and thus the remote con- 
trol device falls into the wait state. 

With the arrangement of the above described 
embodiment, in case of applying the present inven- 
tion to a television receiver, a viewer can select a 
ts desired item of operations by first turning the op- 
erating portion itself toward the item of the menu 
displayed on the television receiver and next de- 
pressing the switch 21 of the operating portion. 
Thus, in case of using the remote control device of 
20 the present invention, a selection of an item of 
operations is straightforward and therefore the re- 
mote control device according to the present inven- 
tion is easy to manipulate. Moreover, the remote 
control device of the present invention can be 
25 manipulated without seeing the keyboard of the 
remote control device and namely can be easily 
manipulated even in the dark. 

While a preferred embodiment of the present 
invention has been described above, it is to be 
30 understood that the present invention is not limited 
thereto and that other modifications will be appar- 
ent to those skilled in the art without departing from 
the spirit of the invention. The scope of the present 
invention, therefore, is to be determined solely by 
35 the appended claims. 

A remote control system for controlling a televi- 
sion receiver or the like, which has an operating 
portion including a diaphragm and at least two light 
receiving elements. In the remote control system, 
40 light issued from an external light source is re- 
ceived by the light receiving elements through the 
diaphragm. Further, the direction in which the op- 
erating portion is oriented is detected on the basis 
of light receiving signals outputted by each of the 
45 light receiving elements. Furthermore, in a unit 
such as a television receiver to be controlled, a 
cursor is displayed at a position toward which the 
operating portion is turned on the screen of the 
unit. Then, the cursor is moved on the screen in 
so response to change in the direction in which the 
operating portion is oriented. Subsequently, a de- 
sired operation is performed by depressing a 
switch of the operating portion when the cursor is 
superposed on an indication of th desired opera- 
55 tion in a menu displayed on the screen. Thereby, 
the remote control system can be very easy to 
manipulate. 
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Claims 

1. A remote control system having a remote con- 
trol device and a unit to be controlled by said 
remote control device, said remote control de- 5 
vice comprising: 

a diaphragm for limiting the cross section 
of a beam of light incident thereon to a small 
area; 

at least two light receiving elements for 10 
receiving the incident light passing through 
said diaphragm, said light receiving elements 
being arranged such that an area, on which the 
incident light impinges, of each of said light 
receiving elements changes depending on an 75 
angle of incidence of the incident light; 

a switching circuit for selectively inputting 
outputs of necessary ones of said light receiv- 
ing elements; 

an intensity-of-received-iight detecting 20 
means for detecting the intensity of light re- 
ceived by each of said light receiving elements 
from outputs of said switching circuit; and 

a calculating means for calculating a ratio 
of the intensity of light received by one of each 25 
pair of said light receiving elements to that of 
light by the other light receiving element from 
the intensities of light detected by said 
intensity-of-received-light detecting means. 

. 30 

2. A remote control system having a remote con- 
trol device and a unit to be controlled by said 
remote control device, said remote control de- 
vice comprising: 

a lens for limiting the cross section of a 35 
beam of light incident thereon to a small area; 

at least two light receiving elements for 
receiving the incident light passing through 
said lens, said light receiving elements being 
arranged such that an area, on which the in- 40 
cident light impinges, of each of said light 
receiving elements changes depending on an 
angle of incidence of the incident light; 

a switching circuit for selectively inputting 
outputs of necessary ones of said light receiv- 45 
ing elements; 

an intensity-of-received-light detecting 
means for detecting the intensity of light re- 
ceived by each of said light receiving elements 
from outputs of said switching circuit; and 50 

a calculating means for calculating a ratio 
of the intensity of light received by one of each 
pair of said light receiving elements to that of 
light by the other light receiving element from 
the intensities of light detected by said 55 
intensity-of-received-iight detecting means. 

a A remote control system as set forth in Claim 



1 or 2 wherein said remote control device 
further comprises: 

a remote-control-code generating means 
for generating a remote control code corre- 
sponding to output data of said calculating 
means and for outputting a signal representing 
the generated remote code; and 

a first light emitting element for emitting 
light representing the signal representing the 
remote control code generated by said remote- 
control-code generating means, wherein said 
unit comprises: 

a remote-control-code receiving element 
for receiving the light emitted from said first 
light emitting element of said remote control 
device; 

a remote-control-code interpreting and dis- 
criminating means for interpreting and dis- 
criminating the remote control code indicated 
by the signal represented by the light received 
by said remote-controi-code receiving element; 

a second light emitting element for emit- 
ting light representing a response signal to at 
least two of the light emitting elements of said 
remote control device; and 

a light modulating means for driving said 
second light emitting element in such a man- 
ner to modulate the intensity of light emitted 
from said second light emitting element. 

4. A remote control system having a remote con- 
trol device and a unit to be controlled by said 
remote control device, said remote control de- 
vice comprising: 

a diaphragm means for limiting the cross 
section of a beam of light incident thereon to a 
small area; 

a first light receiving means for receiving 
the incident light passing through said dia- 
phragm means, said first light receiving means 
being arranged such that an area, on which the 
incident light impinges, of said first light receiv- 
ing means changes depending on an angle of 
incidence of the incident light; 

an intensity-of-received-iight detecting 
means for detecting the intensity of light re- 
ceived by said first light receiving means; 

a position-information generating means 
for generating position information indicating 
what position of said unit said remote control 
device is turned toward from the intensities of 
light detected by said intensHy-of-received- 
light detecting means; 

a remote-control-code gen rating means 
for generating a remote control code corre- 
sponding to output data of said position-in- 
formation generating means and for outputting 
a signal representing the generated remote 
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code; and 

a first light emitting element for emitting 
light representing the signal representing the 
remote control code generated by said remote- 
control-code generating means, wherein said 
unit comprises: 

a second light receiving element for re- 
ceiving the light emitted from said first light 
emitting element of said remote control device; 
and 

a remote-control-code interpreting and dis- 
criminating-means for. interpreting and dis- 
criminating the remote control code indicated 
by the signal represented by the light received 
by said second light receiving element. 

A remote control system having a remote con- 
trol device and a unit to be controlled by said 
remote control device, said remote control de- 
vice comprising: 

a lens means for limiting the cross section 
of a beam of light incident thereon to a small 
area; 

a first light receiving means for receiving 
the incident light passing through said lens 
means, said first light receiving means being 
arranged such that an area, on which the in- 
cident light impinges, of said first light receiv- 
ing means changes depending on an angle of 
incidence of the incident light; 

an intensity-of-received-light detecting 
means for detecting the intensity of light re- 
ceived by said first light receiving means; 

a position-information generating means 
for generating position information indicating 
what position of said unit said remote control 
device is turned toward from the intensities of 
light detected by said intensity-of-received- 
light detecting means; 

a remote-control-code generating means 
for generating a remote control code corre- 
sponding to output data of said position-in- 
formation generating means and for outputting 
a signal representing the generated remote 
code; and 

a first light emitting element for emitting 
light representing the signal representing the 
remote control code generated by said remote- 
control-code generating means, wherein said 
unit comprises: 

a second light receiving element for re- 
ceiving the light emitted from said first light 
emitting element of said remote control device; 
and 

a remote-control-code interpreting and dis- 
criminating means for interpreting and dis- 
criminating the remote control code indicated 
by th signal represented by the light received 



by said second light receiving element. 

6. A remote control system as set forth in Claim 
4 or 5 wherein said first light receiving means 

5 comprises at least two light receiving elements 

arranged such that an area, on which the in- 
cident light impinges, of each of said light 
receiving elements changes depending on an 
angle of incidence of the incident light. 

70 

7. In a system having a remote control device 
and a unit to be controlled by said remote 
control device, said remote control device in- ~ 
eluding a first light emitting element for trans- 

15 mitting light signals to said unit and also in- 

cluding at least two light receiving elements for 
receiving light transmitted from said unit said 
unit including a second light emitting element, 
a method of performing remote control of said 

20 unit by manipulating said remote control de- 

vice, comprising the steps of: 

turning said light emitting element of said 
remote control device toward the screen of 
said unit; 

25 transmitting a first light signal indicating 

the start of a remote control operation from the 
first light emitting element of said remote con- 
trol device to said unit; 

displaying a menu of items of operations 
30 on the screen of said unit 

transmitting a response light signal from 
said second light emitting element of said unit 
to said remote control device; 

generating a control code corresponding to 
35 a position on which the light emitted from said 

first light emitting element of said remote con- 
trol device currently impinges, on the screen, 
based on the intensities of light respectively 
received by said light receiving elements of 
40 said remote control devica; 

transmitting a second light signal repre- 
senting the generated code from said first light 
emitting element of said remote control device 
to said unit; 

45 displaying a cursor at the position cor- 

responding to the control code represented by 
the second light signal on the screen of said 
unit; 

shifting said remote control device and re- 
50 peating the process of from the step of trans- 

mitting a response light signal to the step of 
displaying the cursor on the screen of said unit 
if the cursor is not displayed in a region cor- 
responding to the indication of a desired item 
56 of operations on the screen of said unit; and 

transmitting the first light signal from said 
first light emitting element of said remot con- 
trol device to said unit so as to perform an 
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operation of the desired item if the cursor is 
displayed in the region corresponding to the 
indication of the desired item of operations on 
the screen of said unit. 



11 



EP 0 462 428 A2 



CD 



FY-OF- 
D LIGHT 
NG 


r- 


.ATING 


MtJJM 

ZHOCO 
LUUJLUZ 




— i 

CO 

3^ 


CJ>»— <C 
ZLULUIXI 
HDCQ2 




<Ui 
OS 



LO 



0JJ 

'9 9 9 9 



CO 




CD 



OUJZ 
OUJlil 



id 



CM 



.1 



I — I CO 

MOLU 



CNl 



occo 



ot 

o: 



LU 

Lucn 

OQCCO 
OUiZ 

OZIH 



12 



EP 0 462 428 A2 




5DOCID: <E P_ 0462428A2_I_> 



EP 0 462 428 A2 



FIG. 3(A) 



CH 


VOL 


▲ 


+ 


CH 


VOL 


T 





TV/ 
VIDEO 



NEXT 
MENU 



FIG. 3(B) 




14 



EP 0 462 428 A2 



FIG. U 

C START ) 



IS 

SWITCH OF 
OPERATING PORTION 
DEPRESSED 

9 



:31 



NO 



:32 



TRANSMIT CODE INDICATING 
"SWITCH IS DEPRESSED" 



IS ^v. ,33 
RESPONSE SIGNAL 
RECEIVED WITHIN 
PREDETERMINED 
TIME ? 



YES <34 



ALL ELEMENTS 4a, 4b, 4c & 4dj 
ARE CONNECTED 



I £35 

WAIT FOR A WHILE J 

36 



I 



MEASURED INTENSITY OF 
RECEIVED LIGHT— il 



ALL ELEMENTS 4a, 4b, 4c & 4d 
ARE DISCONNECTED 



OUTPUT OF SWITCHING 
CIRCUIT-i2 



_£38 



ELEMENTS 4a & 4c ARE 
CONNECTED 



^39 



I 



40 



MEASURED INTENSITY OF 
RECEIVED LIGHT-i3 

r~ — 



1 



:41 



ELEMENTS 4a & 4d ARE 
CONNECTED 



I 



•42 



MEASURED INTENSITY OF 
RECEIVED LIGHT-i4 



I 



:43. 



CALCULATE DEVIATION 
IN X-DIRECTION 



I 



£f 4 



CALCULATE DEVIATION 
IN Y-DIRECTION 



45 



DETERMINE WHICH OF 9 
REGIONS CURSOR IS 
DISPLAYED FROM X & Y 
DEVIATIONS 




TRANSMIT CODE INDICATING 
"SWITCH IS DEPRESSED" 



TRANSMIT POSITION 
CODE (1-9) 



48 



S 



BNSDOCID: <EP 0462428A2 I > 



15 



EP 0 462 428 A2 



FIG. 5 



C START ) 




TRANSMIT RESPONSE 
SIGNAL 



DISPLAY MENU 

I 



72 



TRANSMIT RESPONSE 
SIGNAL 

— ] 



i 



DISPLAY CURSOR AT 
NEW POSITION 



TRANSMIT RESPONSE V 1Z 



SIGNAL 



I 



PERFORM 
OPERATION 
INDICATED 
BY CURSOR 

i 



74 



16 



® 



J 



Europaisches Patentamt 
European Patent Office 
Office europeen des brevets 




© Publication number: 



0 462 428 A3 



CO 

< 

CO 
CM 



CM 
CO 



IU 



EUROPEAN PATENT APPLICATION 



© Application number: 91108707.0 
© Date of filing: 27.05.91 



© int. ci. s : H03J 9/06, G06K 11/08 



© Priority: 2a05.90 JP 137800/90 

© Date of publication of application: 

27.12.91 Bulletin 91/52 

© Designated Contracting States: 
DE FR GB 

® Date of deferred publication of the search report: 

06.05.92 Bulletin 92/19 



© Applicant: MATSUSHITA ELECTRIC 
INDUSTRIAL CO., LTD. 
1006, Oaza Kadoma 
Kadoma-shl, Osaka-fu, 571 (JP) 



@ Inventor: Ogasahara, Naokazu 
10-5, Kisaichi, Yamate 4-chome 
Katano-shi, Osaka(JP) 
Inventor: Mlyal, Hiroshi 
2-1-16-601, Nakayama Sakuradai 
Takarazuka-shl, Hyogo-ken(JP) 

© Representative: Pellmann, Hans-Bernd, 
Dlpl.-ing. et al 
PatentanwaltsbUro 

Tiedtke-BUhling-Kinne-Grupe-Pelimann-Gra- 
ms, Bavarlaring 4 
W-8000 MUnchen 2(DE) 



© A remote control system for controlling a television receiver. 



© A remote control system for controlling a televi- 
sion receiver or the like, which has an operating 
portion including a diaphragm (3) and at least two 
light receiving elements (4). In the remote control 
system, light issued from an external light source (1) 
is received by the light receiving elements (4) 
through the diaphragm (3). Further, the direction in 
which the operating portion is oriented is detected 
on the basis of light receiving signals outputted by 
each of the light receiving elements. Furthermore, in 
a unit such as a television receiver to be controlled, 



a cursor is displayed at a position toward which the 
operating portion is turned on the screen of the unit. 
Then, the cursor is moved on the screen in response 
to change in the direction in which the operating 
portion is oriented. Subsequently, a desired opera- 
tion is performed by depressing a switch of the 
operating portion when the cursor is superposed on 
an indication of the desired operation in a menu 
displayed on the screen. Thereby, the remote con- 
trol system can be very easy to manipulate. 
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